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Objective: To present the use of autologous buccal mucosa graft (BMG) in the treatment of recurrent
vesicovaginal ﬁstula (VVF).
Case reports: In 2011, two women, aged 45 years and 56 years, were admitted due to recurrent VVF. Both
women had previously undergone abdominal hysterectomies for benign conditions and, subsequently,
vaginal VVF repair due to vaginal urine leakage. On admission, the younger woman had a round ﬁstula,
with a diameter of 1.5 cm, located on the left side, supratrigonally; the other woman had an ellipsoidal
ﬁstula measuring 2.5 cm  1.5 cm, located medially and supratrigonally. Both women underwent su-
turing of the VVF with the interposition of BMG. After the last treatment, both women were cured.
Conclusion: Treatment of recurrent VVF with the interposition of BMG is a good alternative to the use of
other tissue grafts. Larger series are needed to conﬁrm the advantages of this method.
Copyright © 2015, Taiwan Association of Obstetrics & Gynecology. Published by Elsevier Taiwan LLC. All
rights reserved.Introduction
Vesicovaginal ﬁstula (VVF) represents a pathological commu-
nication between the urinary bladder and vagina. The most com-
mon cause of VVF is hysterectomy, while less common causes are
obstetrical trauma and pelvic surgery [1]. The main symptom of
VVF is the involuntary leakage of urine from the vagina. Diagnosis
of VVF is based on cystoscopy, vaginal examination, intravenous
urography, or computed tomography urography [2]. Cystoscopy is
essential for preoperative assessment of the important character-
istics of the ﬁstula, such as the size, location, and margins of the
ﬁstula, and its proximity to the ureteral oriﬁces and bladder neck.
Chapple and Turner-Warwick [3] divided all VVFs according to
simple and complex ﬁstulas. A simple VVF is usually small, far from
the oriﬁces and the urethra, and has vital tissue margins, while all
other ﬁstulas are complex. In Goh's classiﬁcation, recurrent VVFs,29/9 Novi Beograd, Serbia.
cic).
bstetrics & Gynecology. Publishedﬁstulas with ureteric involvement and post-radiation VVFs are
classiﬁed in subtype III [4].
If VVF is not diagnosed intraoperatively, surgical repair is
delayed for 2 months or 3 months, until the healing process is
completed. Generally, simple VVF require surgical suturing of the
vaginal and bladder wall, while complex ﬁstulas require the inter-
position of tissue grafts. Common surgical approaches are vaginal,
transvesical, transabdominal, and laparoscopic. The vaginal
approach should be the method of choice for the majority of simple
ﬁstulas. The indications for a transvesical approach, most
commonly used in the past, are rare today. The transabdominal
approach is indicated for the treatment of complex ﬁstulas, where
it is necessary to interpose a tissue graft between the urinary
bladder and the vagina. Various tissue grafts can be used in both
vaginal (labial fat pad and gracilis muscle) and abdominal repair
(peritoneum, omentum, and myocutaneous muscle ﬂaps). These
grafts improve local vascularity, absorb urinary extravasate, and
prevent leakage of urine from the bladder [5]. However, 5e10% of
VVFs recur after the primary repair. The causes of recurrence are
postoperative infection and various comorbidities, or else theymay
be related to the surgeon's level of experience.by Elsevier Taiwan LLC. All rights reserved.
Figure 2. The anterior vaginal wall closed with interrupted sutures.
Figure 3. A buccal mucosal graft.
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In 2011, two women, aged 45 years and 56 years, were
admitted due to recurrent VVF. Both women had previously un-
dergone abdominal hysterectomies for benign conditions and,
subsequently, vaginal VVF repair due to vaginal urine leakage. The
periods between hysterectomy and ﬁstula repair were 6 weeks
and 8 weeks, respectively. On admission, the younger woman had
a round ﬁstula, with a diameter of 1.5 cm, located on the left side,
supratrigonally; the other woman had an ellipsoidal ﬁstula
measuring 2.5 cm  1.5 cm, located medially and supratrigonally.
Both ﬁstulas were classiﬁed as type 1b, subtype III, according to
Goh. Both women underwent transvesical extraperitoneal VVF
repair with the interposition of BMG.
During surgery, the bladder was opened and the ﬁstulous
opening visualized. Then, a cleavage between the bladder and
vagina was developed and stay-sutures were placed around the
ﬁstula (Figure 1). The anterior vaginal wall was closed with
interrupted Vycril-0 sutures (Figure 2). After that, a
3e4 cm  2e2.5 cm large autologous BMG was harvested from a
point 1.5 cm away from Stensen's duct and 1.5 cm from the edge of
the cheek, superﬁcial to the buccinator muscle. After that, the graft
was defatted and thinned (Figure 3). The BMG was laid on the
anterior vaginal wall, with the mucosa faced toward the bladder,
and secured with interrupted 4-0 sutures (Figure 4). After that, the
graft was quilted over the vaginal wall. Finally, both urethral and
suprapubic catheters were introduced and the bladder wall was
closed with Vicryl 1/0 (Johnson & Johnson, Ethicon) interrupted
sutures. In both patients, the suprapubic catheter was removed on
Postoperative Day 7, and the urethral catheter was removed on the
Postoperative Day 14. Both patients were seen through the usual
postoperative period and remained ﬁstula-free.
Discussion
VVF is a relatively uncommon urological disorder. From a series
of 220 VVFs, we found that the most common causes of VVFs were
hysterectomy for benign conditions (62.7%), hysterectomy for ma-
lignant tumors (30.4%), cesarean section (5.9%), and obstetric in-
juries (0.9%) [6]. All VVFs can be divided according to simple and
complex ﬁstulas. However, Goh's classiﬁcation, which provides
useful information regarding the choice of surgical approach and
the prediction of successful ﬁstula closure, is more precise. The
important data in Goh's classiﬁcation relate to the size of the ﬁstula,
the distance of the ﬁstula from the external urethral meatus, theFigure 1. Opening of the ﬁstula on the bladder base; stay sutures placed around the
ﬁstula.
Figure 4. Buccal mucosal graft placed on the anterior vaginal wall above the vaginal
sutures.presence of ﬁbrosis around the ﬁstula and vagina, and vaginal
length.
Generally, complex and recurrent VVFs should be treated with
the interposition of a tissue graft. The tissue graft can be taken from
the surrounding tissues, with stalk (ﬂap), or it can be a free graft
from distant tissue or an organ. In the course of the transvaginal
J. Hadzi-Djokic et al. / Taiwanese Journal of Obstetrics & Gynecology 54 (2015) 773e775 775approach, various local ﬂaps can be used: a labial fat tissue ﬂap
(Martius ﬂap), labial skin ﬂap, vaginal ﬂap, bulbocavernosus muscle
ﬂap, and tubular gluteal skin graft [7e10]. The ﬂaps that can be
used in the course of the transabdominal approach are the visceral
peritoneum from the posterior wall of the uterus, rectus abdominis
ﬂap, rotational bladder ﬂap, urachal ﬂap, and perisigmoid fat ﬂap
[11e15]. The most commonly used free grafts are free bladder
mucosal autograft and small intestinal submucosa graft [16,17].
The use of buccal mucosa graft in the treatment of VVF has not
been described in the literature thus far. However, BMG is widely
used in situations where additional tissue is necessary for the
reconstruction of the vulva or vagina, in female urethral injuries, as
well as in the treatment of female urethral strictures [18e20]. In
addition, the use of BMG in the reconstruction of rectourethral
ﬁstula is reported, both in female and male patients [21,22].
So far, BMG hasmost commonly been used in the reconstruction
of the male urethra. The signiﬁcant ability of BMG to survive on the
urothelium and to remain vital is well known [23,24]. Buccal mu-
cosa is histologically similar to the urethra and possesses a similar
cytokeratin pattern and amount of immunoglobulin A to a normal
urethra. In addition, buccal mucosa has a thin submucosa that is
important for revascularization, and a thick epithelium, which
provides ﬁrmness for the graft [25,26].
We have decided to use BMG for recurrent VVF repair for several
reasons. First, the harvesting of BMG is a relatively simple proce-
dure, accompanied by low morbidity. Second, BMG is able to sur-
vive and remain vital. Third, BMG enables the reconstruction of
urinary tract tissue without the leakage of urine. Fourth, this pro-
cedure is easier for the patient, because there is no need to open the
peritoneal cavity.
The interposition of a tissue graft between the bladder and va-
gina is mandatory in the treatment of recurrent VVF. The use of
BMG is accompanied by satisfactory healing characteristics, low
morbidity, and does not require the opening of the peritoneal
cavity. The indisputable advantage of this method is that it can be
performed even in patients who have undergone previous
abdominal surgery, and obese patients. However, a larger series is
needed to conﬁrm the advantages of this technique.Conﬂict of interest
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[1] Haferkamp A, Wagener N, Buse S, Reitz A, Pﬁtzenmaier J, Hallscheidt P, et al.
Vesicovaginal ﬁstulas. Urologe A 2005 Mar;44(3):270e6.
[2] Hadzi-Djokic JB, Pejcic TP, Colovic VC. Vesico-uterine ﬁstula: report of 14
cases. BJU Int 2007;100:1361e3.[3] Chapple C, Turner-Warwick R. Vesico-vaginal ﬁstula. BJU Int 2005;95:
193e214.
[4] Capes T, Stanford EJ, Romanzi L, Foma Y, Moshier E. Comparison of two classi-
ﬁcation systems for vesicovaginal ﬁstula. Int Urogynecol J 2012;23:1679e85.
[5] Horch RE, Gitsch G, Schultze-Seemann W. Bilateral pedicled myocutaneous
vertical rectus abdominus muscle ﬂaps to close vesicovaginal and pouch-
vaginal ﬁstulas with simultaneous vaginal and perineal reconstruction in
irradiated pelvic wounds. Urology 2002;60:502e7.
[6] Hadzi-Djokic J, Pejcic TP, Acimovic M. Vesico-vaginal ﬁstula: report of 220
cases. Int Urol Nephrol 2009;41:299e302.
[7] Stanojevic D, Djordjevic M, Martins F, Rudic J, Stanojevic M, Bizic M, et al.
Repair of vesicovaginal ﬁstula caused by radiation therapy with labia maiora
skin ﬂap. Srp Arh Celok Lek 2010;138:356e61.
[8] Shoukry MS, Hassouna ME, El-Salmy S, Abdel-Karim AM. Vaginal ﬂap re-
enforcement of vesico-vaginal ﬁstula repair. Int Urogynecol J 2010;21:
829e33.
[9] Fu Q, Bian W, Lv J. Bulbocavernosus muscle ﬂap for the repair of vesicovaginal
ﬁstula. Anatomic study and clinical results. Urol Int 2009;82:416e9.
[10] Choudhrie AV, Thomas AJ, Gopalakrishnan G. Vesicovaginal ﬁstula repair us-
ing tunneled gluteal cutaneous fat-pad ﬂap. Int Urogynecol J Pelvic Floor
Dysfunct 2009;20:121e2.
[11] Lentz SS. Transvaginal repair of the posthysterectomy vesicovaginal ﬁstula
using a peritoneal ﬂap: the gold standard. J Reprod Med 2005;50:41e4.
[12] Reynolds WS, Gottlieb LJ, Lucioni A, Rapp DE, Song DH, Bales GT. Vesicovaginal
ﬁstula repair with rectus abdominus myofascial interposition ﬂap. Urology
2008;71:1119e23.
[13] Shariﬁaghdas F, Taheri M. The use of a rotational bladder ﬂap for the repair of
recurrent mixed trigonal-supratrigonal vesicovaginal ﬁstulas. Int J Gynaecol
Obstet 2012;119:18e20.
[14] James MH, Tisdale BE, Davies TO, McCammon KA. The urachal ﬂap: a previ-
ously unreported tissue ﬂap in vesicovaginal ﬁstula repair. Female Pelvic Med
Reconstr Surg 2013;19:148e51.
[15] Dutto L, O'Reilly B. Robotic repair of vesico-vaginal ﬁstula with perisigmoid fat
ﬂap interposition: state of the art for a challenging case? Int Urogynecol J
2013;24:2029e30.
[16] Shariﬁ-Aghdas F, Ghaderian N, Payvand A. Free bladder mucosal autograft in
the treatment of complicated vesicovaginal ﬁstula. BJU Int 2002;89(Suppl. 1):
54e6.
[17] Farahat YA, Elbendary MA, Elgamal OM, Tawﬁk AM, Bastawisy MG,
Radwan MH, et al. Application of small intestinal submucosa graft for repair of
complicated vesicovaginal ﬁstula: a pilot study. J Urol 2012;188:861e4.
[18] H€ockel M, Dornh€ofer N. Vulvovaginal reconstruction for neoplastic disease.
Lancet Oncol 2008;9:559e68.
[19] Migliari R, Leone P, Berdondini E, De Angelis M, Barbagli G, Palminteri E.
Dorsal buccal mucosa graft urethroplasty for female urethral strictures. J Urol
2006;176:1473e6.
[20] Goel A, Paul S, Dalela D, Sankhwar P, Sankhwar SN, Singh V. Dorsal onlay
buccal mucosal graft urethroplasty in female urethral stricture disease: a
single-center experience. Int Urogynecol J 2014;25:525e30.
[21] Vanni AJ, Buckley JC, Zinman LN. Management of surgical and radiation
induced rectourethral ﬁstulas with an interpositionmuscle ﬂap and selective
buccal mucosal onlay graft. J Urol 2010;184:2400e4.
[22] Spahn M, Vergho D, Riedmiller H. Iatrogenic recto-urethral ﬁstula: perineal
repair and buccal mucosa interposition. BJU Int 2009;103:242e6.
[23] Zimmerman WB, Santucci RA. Buccal mucosa urethroplasty for adult urethral
strictures. Indian J Urol 2011;27:364e70.
[24] Barbagli G, Lazzeri M. Urethral reconstruction. Curr Opin Urol 2006;16:391e5.
[25] Filipas D, Fisch M, Fichtner J, Fitzpatrick J, Berg K, St€orkel S, et al. The histology
and immunohistochemistry of free buccal mucosa and full-skin grafts after
exposure to urine. BJU Int 1999;84:108e11.
[26] Souza GF, Calado AA, Delcelo R, Ortiz V, Macedo Jr A. Histopathological
evaluation of urethroplasty with dorsal buccal mucosa: an experimental study
in rabbits. Int Braz J Urol 2008;34:345e51.
